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What IS claimed: 



1 (Previously Presented) A mode-switching transformer comprising a first line in 
common mode and a second line in differential mode, each line comprising two sections in series 
respectively coupled with one of the Iwo sections of the other line and all sections having the same 
lengths, wherein the conrmon mode fine is connected in series with a capacitor, to lower a central 
frequency of a bandwidth of the transfbrmer, the A/4 l^igths of the sections being chosen to 
correspond to a central frequency greater than a desired central frequency for the transformer. 

2. (Previously Presented) The transformer of daim 1 , wherein the value of capacitor 
C respects the foUosAring relation: 

c 1 

27rf,Z,tg(pL) ^ 

where fo designates tlie desired central Aequency , where L designates ttie length of the two 
sec^ns in series calculated in 7J2 from said central frequency greater than the desired central 
frequency, where Zc designates the characteristic line impedance, and where p designates the 
pliase constant. 

3. (Previously Presented) The transformer of daim 1 , in which each section is a plane 
spiral, two first sections being formed in a first conductive layer of a multilayer drcuit and being 
laterally spaced from each other, the two otfier sections being also formed in said first conductive 
layer and being respectively interiaced with the first secfions, at least one armature of the capacitor 
being formed in said first conductive layer and connections toeing fonned In a second conductive 
layer, the tuo conductive layers separated by a dielectric. 

4. (Previously Presented) The transformer of daffn 3, in which tfie capadtor is located 
in the center of the spiral of the first sections. 

5- (Pnew)usty Pr^ented) The transformer of daim 1 , formed in two conductive levels 
separated by a dielecbic, two sections and one armature of the capadtor being patterned in each 
conductive level. 
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6. (Original) The transfbfmer of daim 1, wherein the transformer is applied to 
frequencies on the order of one gigahertz. 

7. (Previously Presented) A mode-switching transformer, comprising ; 
a common mode winding; 

a differential mode winding electromagnetically coupled with the common 

mode winding; and 
only one capacitor electrically coupled to the common-mode winding. 

8. (Original) The mode-switching transformer of claim 7 wherein the common mode 
winding comprises Iwo sections and the diflierential mode winding comprises two sections, each 
section having an equal length, 

9. (Original) The mode-switching transformer of daim 7 wherein a central frequency 
of the transformer is in the gigahertz frequency range. 

10. (Original) The mode-switching transfcxmer of daim 8 wherein the length of each 
section of each winding is equivalent to a quarter of the length of a first frequency, wherein the first 
frequency is greater than a central fiequency of the transformer. 

1 1 . (Original) The mode-switching transformer of daim 7 wherein the common mode 
winding is formed within a first metallization layer and the differential mode winding is formed within 
a second metallization layer, tiie two metallization layers separated by a didectric. 

12. (Previously Presented) The mode-switching transformer of daim 7 wherein the 
c^:>acitor comprises a first armature disposed in a first metallization layer and a second armature 
deposed in a second metallization layer, the two metallization layers separated by a dielectria 

13. (Withdrawn) An integrated crcuit, conprising : 
a mode-switching transformer, including. 
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a common mode winding; 

a differential mode winding electromagnetically coupled with the 

common mode winding; and 
a capacitor electrically coupled to the common-mode winding, 

14. (WlthdfBwn) TTie integrated circuit of claim 13 wherein the integrated circuit 
comprises a communicatbns drcurt 

1 5. (Withdrawn) The integrated circuit of daim 13 wherein the common mode winding 
comprises two sectic»is and the differential mode wirKling comprises two sections, each section 
having an equal length. 

16. (Withdrawn) The integrated of daim 13 wlierein a central frequency of the 
transformer is in the gigahertz frequency range. 

17. (Wittidrawn) The integrated drcuit of daim 1 5 wherein the length of each secfion of 
each winding is equivalent to a quarter of the length of a first frequency, wfierein the first frequency 
is greater than a central frequency of the transformer. 

18. (Withdrawn) The Integrated drcuit of daim 13further comprising a plurality of 
series-connected mode-switching transformers. 

19. (Withdrawn) An electronic system, comprising : 
an integrated circuit, including, 

a mode-switching transformer, including, 
a common mode winding; 

a differential mode winding electromagnetically coupled with 

the common mode winding; and 
a capacitor electrically coupled to the common-mode 

winding. 
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20. (Withdrawn) The electronic system of dahn 19 wherein the ritBgrated circuit 
comprises a communications circuit and wherein the electronic system comprises a mobile 
telephone. 

23. (Withdrawn) A method of reducing a central frequency of a transformer having first 
and second windings, the method comprising : 

sizing the windings based upon a first frequency that is greater than the 

desired central frequency of the transformer; and 
coupling a capacitance to the first winding. 

22. (Withdrawn) The method of dalm 21 whereoi the central frequency is in the 
gigahertz frequency range. 

23. (Withdrawn) The method of daim 21 wherein sizing the windings comprises : 
forming first and second series-connected windings to form the first 

winding, each of the series-connected windings having a length 
approximately equal to a quarter of a wavelength of the first frequency; 
and 

forming first and second series-connected windings to form the second 
winding, each of the series-connected windings having a length 
approximately equal to a quarter of a wavelength of the first frequency. 
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REIMARKS/ARGUMENTS 

Claims 1-12 are currently pending. In light of the following, all of the claims are 
in condition for allowance. If after considering this response the Examiner believes that 
not all of the claims are allowable, the Examiner is requested to schedule a telephone 
interview with the Applicant's attorney to further the prosecution of this application. 

Rejection of claims 1 and 3-12 under 35 U.S.C, S 103(a) as being unpatentable 
over AAPA in view of Waffenschmidt et al. (US 6,529,363) 

Claim 1 

Claim 1 recites a mode-switching transformer comprising a first line in common 
mode and a second line in differential mode, wherein the common mode line is 
connected in series with a capacitor to lower a central frequency of a bandwidth of the 
transformer. 

For example, refering, e.g., to FIG. 3 and paragraphs 26-30 of the present 
application, a mode-switching transformer 10 comprises a first line (sections 5' and 6'} 
in common mode and a second line (sections T and 8' and junction point 9) in 
differential mode, wherein the common mode line is connected in series with a 
capacitor C. Because the capacitor C is specifically used to lower the central frequency 
of the bandwidth of the transformer, the sections 5\ 6\ 1\ 8' may be sized for higher 
operating frequencies. As a result, the sections 5\ 6\ 7\ 8* may be shorter In length, 
and thus, the size of the transformer and the insertion losses may be reduced. 

Waffenschmidt, on the other hand, does not teach a mode-switching transformer 
comprising a first line in common mode and a second line in differential mode, wherein 
the common mode line is connected in series with a capacitor to lower a central 
frequency of a bandwidth of the transformer. Instead, Waffenschmidt simply teaches a 
switched-mode power supply having a capacitor in a transformer 16 (FIG. 3). This 
switched-mode power supply, however, is entirely different from a mode-switching 
transformer. A switched-mode power supply aims at switching a DC power supply to 
pass through an isolation barrier made by a transformer. In contrast, a mode-switching 
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transformer aims at converting a common mode signal into a differential mode signal 
without any switch. Because the switched-mode power supply of Walfenschmidt is not 
even in the same field as the mode-switching transfomrier of the present application, it 
follows that Waffienschmidt does not suggest lowering the central frequency of the 
bandwidth of the transformer with the capacitor. Furthermore, Waffenschmidt does not 
even suggest a transformer having common mode windings and differential mode 
windings. In fact, after reviewing Waffenschmidt in its entirety, the Applicant's attorney 
is unable to find any mention of a mode-switching transformer, let alone lowering the 
central frequency of the transformer with a capacitor. 

The Examiner states on page 2 of the office action that Waffenschmidt teaches 
using a capacitor in series with a winding stmcture for the purpose of lowering the 
central frequency of the transformer. However, there is no mention whatsoever in 
Waffenschmidt of adding a capacitor in series with a winding structure for the express 
purpose of lowering the central frequency of the transformer. Not only is the Applicant's 
attorney unable to find any such language in Waffenschmidt, but the Examiner is also 
unable to point out any such language in Waffenschmidt in the office action. 

Furthermore, attached is a Declaration pursuant to 37 C.F.R, § 1.132 traversing 
this rejection by way of evidence from a technical expert. Please note that the technical 
expert was unavailable to sign the Declaration under 37 C.F.R. § 1.132. An original 
Declaration under 37 CF.R, § 1.132 Including the technical expert's signature will be 
filed shortly. 

Therefore, not only is there no motivation to combine the teachings of 
Waffenschmidt with the Applicant's admitted prior art (AAPA), but the combination 
would not even lead to the invention as recited in claim 1 . 

Claim 7 

Claim 7 recites a mode-switching transformer comprising a differential mode 
winding electromagnetically coupled with a common mode winding, and only one 
capacitor electrically coupled to the common-mode winding. 
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Claim 7 is patentable for reasons similar to those recited above in support of the 
patentability of claim 1. As discussed above, Waffenschmidt simply teaches a 
switched-mode power supply having a capacitor rn a transformer. After reviewing 
Waffenschmidt in its entirety, the Applicant's attomey is unable to find any mention of a 
mode-switching transformer, let alone a capacitor coupled to the common mode 
winding. Therefore, not only is there no motivation to combine the teachings of 
Waffenschmidt with the Applicant's admitted prior art (AAPA). but the combination 
would not even lead to the invention as recited in claim 7. 

Claims 3-6 and 8-12 

Claims 3-6 and 8-12 are patentable by virtue of their respective dependencies 
from independent claims 1 and 7. 
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CONCLUSION 

In view of the foregoing, claims 1-12 are In condition for allowance, and that 
action is respectfully requested. 

In the event additional fees are due as a result of this amendment, you are 
hereby authorized to charge such payment to Deposit Account No. 07-1897. 

If, after considering this response, the Examiner does not agree that all of the 
claims are allowable, then it is respectfully requested that the Examiner contact the 
Applicant's attorney at (425) 455-5575, 

Respectfully submitted, 
GRAYBEAL JACKSON HALEY LLP 

A y]A^^^^ — - 

J. Mirk Han 

Registration No. 57,898 

Attorneys for Applicant 

155 - lOS"' Avenue NE, Suite 350 

Bellevue, WA 98004-5973 

(425) 455-5575 Phone 

(425) 455-5575 Fax 
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DECLARATION PURSUANT TO 37 C.F.R. § 1.132 



TO THE COMMISSIONER FOR PATENTS: 



This Declaration traverses the rejection of claims 1 and 3-12 under 35 U.S.C. § 
103(a) as being unpatentable over AAPA in view of Waffenschmidt et al. (US 6,529,363). 
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I, Michael Callahan, hereby declare the following: 

1) I am a technical expert in the field of electrical circuits and devices, including 
transformers. 

2) I have reviewed the present application and the Waffenschmidt reference (US 
6,529.363). 

3) Claim 1 of the present application recites a mode-switching transformer 
comprising a first line in common mode and a second line in differential mode, wherein the 
common mode line is connected in series with a capacitor to lower a central frequency of a 
bandwidth of the transformer, 

4) Applicant's admitted prior art (AAPA) of FIG. 2 of the present application 
discloses a mode-switching transformer 1 having a first line (sections 5 and 6) in common 
mode and a second line (sections 7 and 8 and junction point 9) in differential mode. By 
definition, the mode-switching transfonner 1 aims at converting a common mode signal into 
a differential mode signal. 

5) The Waffenschmidt reference discloses a swrtched-mode power supply 
having a capacitor in a transformer 16 (FIG. 3), By definition, the switched-mode power 
supply aims at switching a DC power supply to pass through an isolation barrier made by 
the transformer 16. 

6) The Waffenschmidt reference does not disclose or suggest a transformer 
having common mode windings and differential mode windings. In fact, there is no mention 
whatsoever of a mode-switching transfomrier in the Waffenschmidt reference. 

7) The Waffenschmidt reference does not disclose or suggest lowering the 
central frequency of a fransfomier with a capacitor. In fact, there is no mention whatsoever 
of adding a capacitor in series with a winding structure for the purpose of lowering the 
central frequency of the transformer in the Waffenschmidt reference. 
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8) Because the switched*mode power supply of Waffenschmidt is not even in 
the same field as the mode-switching transformer of the present application, there is no 
motivation to combine the teachings of Waffenschmidt with the Applicant's admitted prior 
art (AAPA). 

9) Furthermore, because Waffenschmidt does not disclose or teach lowering the 
central frequency of a transformer with a capacitor, the combination of Waffenschmidt and 
the Applicant's admitted prior art (AAPA) would not even lead to the invention as recited in 
claim 1. 

10) I further declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 



Michael Callahan 

Full Name Citizenship 



Residence 



Signature Date 
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